Wnt/β-catenin/LEF-1 signaling in chronic lymphocytic leukemia (CLL): a target for current and potential therapeutic options.
There is a growing body of evidence that Wnt signaling, which is already known to play a critical role in various types of cancer, also has a vital function in B cell neoplasias, particularly in chronic lymphocytic leukemia (CLL). It is known that Wnt proteins are overexpressed in primary CLL cells and several physiological inhibitors are partly inactivated in this disease. Furthermore, β-catenin is upregulated upon Wnt stimulation and cooperates with the transcription factor lymphoid enhancer binding factor-1 (LEF-1). LEF-1 is excessively overexpressed in CLL cells by more than 3,000-fold compared to normal B cells. Moreover, LEF-1 could be identified as an important regulator of pathophysiologically relevant genes in CLL, and several Wnt/β-catenin signaling components substantially influence CLL cell survival. In this review we summarize the current state of knowledge about Wnt/β-catenin/LEF-1 signaling in CLL. Following a short overview of current treatment concepts in CLL, we briefly describe Wnt signaling in human cancers. We then discuss recent progress in understanding regulation of the Wnt/β-catenin/LEF-1 signaling pathway in this disease. Based on the present scientific evidence we highlight which components of this important signaling pathway could serve as therapeutic targets in CLL. We then present previous results gained from experimental approaches to target different parts of the Wnt/β-catenin/LEF-1 cascade. Together with potentially promising approaches we also critically reflect on the kind of difficulties and problems that may arise using such strategies.